WHAT IS CLAIMED IS : 

1. A method of determining a level of activity of a protein 
in a cell type, comprising determining a level of 
perturbation to said protein at which similarity is greatest 

5 between a diagnostic profile and a perturbation response 

profile extracted from perturbation response curves for said 
determined level of perturbation to said protein, said 
diagnostic profile havinVj been obtained by a method 
comprising measuring a first plurality of cellular 
10 constituents in a cell on said cell type, said perturbation 
response curves being the \ products of a method comprising: 

(i) providing perturbktion response profiles of said 
protein for said cellltype, wherein said perturbation 
response profiles are obtained by measuring a second 
plurality of cellular constituents in a cell of said 
cell type at a plurality of discrete levels of 
perturbation to said pdrpt^Ti, and 

(ii) interpolating s^idlpertJurbat ion response profiles 
so that a perturbation/ tfesjzfonse profile may be extracted 
over a range of le^e]/sS^t\)erturbation to said protein, 
wherein said interpolate® ^response profiles comprise 
said perturbation respopdie curves, 

25 wherein said determined ldvel of perturbation to said 

protein represents said protein! activity level in said cell 
type . \ 

2 . The method of claim 1 wherein protein activity levels 
30 are quantitated for each level of\ perturbation to said 

protein in said step of providing Perturbation response 
profiles, and said quantitated protein activity levels are 
normalized to wild type protein activity levels so that the 
levels of perturbation may be expressed in units of percent- 
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protein activity, and wherein said determined protein 
activity level\ is thereby expressed as a percent -protein 
activity level 

5 3 . The method \of claim 2 wherein said protein activity 

levels are quantltated by performing a biological assay of a 
function of the protein . 

4. The method on claim 2 wherein said protein activity 

10 levels are quantit^ted by measuring the level of abundance of 
said protein. 

5. The method of c^Laim 1 wherein said interpolating 
comprises approximating by a sum of spline functions. 



15 



6 . The method of cl 
comprises approximat 



ng by 



7. The method of cl 
2 0 perturbation is a lev£l \whi 
objective function of / th^ 
prof i le and the pertyfrbatV 
said perturbation redpons« 
of perturbation. 



lerein said interpolating 
Hill function. 

.ere in said determined level of 
cjfi. minimizes the value of an 
ifference between said diagnostic 
on response profile extracted from 
curves for said determined level 
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8. The method of claim 7 ^herein said objective function 
comprises a sum of the squares of differences of the 
diagnostic profile and the perturbation response profile 
extracted from said perturbation response curves. 

9. The method of claim 7 wherain said objective function 
comprises the negative of a correlation of said drug response 
and said model drug response . 
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10. The method <bf claim 1 wherein said cell type is 
substantially isogenic to Saccharomyces cerevisiae . 

11. The method c\f claim 1 wherein said cell type is from a 
5 human . 



10 



12. The method of\ claim 11 wherein said protein is 
implicated in susceptibility or resistance to a disease or 
disorder . 

13. The method of c^Laim 1 wherein said first plurality of 
cellular constituent^ and said second plurality of cellular 
constituents comprise abundances of a plurality of RNA 
species present in said cell type. 
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14 . The method of cla\ 
first plurality and se 



20 



ean 



measured by a method c: 
array with RNA from a 
derived therefrom, wh 
a surface with attache 
said nucleic acids or nu 
hybridizing with said plu 
derived therefrom . 



13] wherein the abundances of said 
ond plurality of RNA species are 
contacting a gene transcript 
cfill of/said cell type, or with cDNA 



gene transcript array comprises 
cleic acids or nucleic acid mimics, 
eic acid mimics capable of 
ality of RNA species, or with cDNA 
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15. The method of claim 14 wherein said measuring of said 
abundances of said second plurality of RNA species is 
performed by a method comprising contacting one or more gene 
transcript arrays (i) with RNA, or with cDNA derived 
therefrom, from said cell ofl said cell type in which said 
protein activity is known or\suspected to be perturbed, and 
(ii) with RNA, or with cDNA derived therefrom, from said cell 
of said cell type in which sai\d protein activity is not 
perturbed . 
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16. The method of claim 13 wherein said first plurality of 
RNA species constitutes the majority of RNA species known to 
be increased or decreased in said cell type upon perturbation 
to said protein. 

17. The method of clatlm 14 wherein said first plurality of 
RNA species constitutes the majority of RNA species known to 
be increased or decreased in said cell type upon perturbation 
to said protein. 

18. The method of claitii 1 wherein said cellular constituents 
comprise abundances of a\ plurality of protein species present 
in said cell type. 



15 19. The method of claim tL8 wherein the abundances of said 
plurality of protein species are measured by a method 
comprising contacting an a&ntii5od^\ array with proteins from a 
cell of said cell type, wheorein said antibody array comprises 
a surface with attached 3?nfiibodi0s , said antibodies capable 



20 of binding with said pi 



.ty pt protein species. 



20. The method of clairfe/18 Wherein the abundances of said 
plurality of protein speojegAare measured by a method 
comprising performing two-dimfensional electrophoresis of 
25 proteins from a cell of said qell type. 



30 



21. The method of claim 1 wheriein said cellular constituents 
comprise activities of a plurality of protein species present 
in said cell type. 

22. The method of claim 1 wherein said plurality of discrete 
levels of perturbation to said protein is achieved by a 
method comprising causing inducible expression of said 
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protein in said cell type under the control of a controllable 
recombinant expression system. 

23. The method of claim 12 wherein said inducible expression 
is achieved in said cell type wherein endogenous expression 
is knocked out . 



wherein said plurality of discrete 
aid protein is achieved by a 
ble transfecting of genes 



24. The method of claim 1 
levels of perturbation to £; 
method comprising controllc. 
expressing said protein. 

25. The method of claim 1 wherein said plurality of discrete 
levels of perturbation to said protein is achieved by a 
method comprising controllably decreasing abundances of RNA 
species encoding said ona^i^more specific cellular 
constituents in a cell/ of ^Midlcell type. 



26. The method of c 
controllably decreas 
comprises exposing a 
targeted to cleave s 

27. The method of c 
levels of perturbati 
method comprising cont 
translation of RNA spe 
cellular constituents 



ing 



28. The method of c 
controllably decreas 
species comprises expo 
antisense nucleic ac 




on 



n said method of 
dances of RNA species 
cell type to ribozymes 
s . 

said plurality of discrete 
protein is achieved by a 
reasing the rate of 
ng said one or more specific 
said cell type . 

n said method of 
f translation of RNA 
of said cell type to 
se nucleic acid mimics that 
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hybridize to said RNA species or to DNA encoding said RNA 
species . 

29. The method of Iclaim 1 wherein said plurality of discrete 
levels of perturbation to said protein is achieved by a 
method comprising controllably decreasing abundances of said 
protein in a cell on said cell type. 



30. The method of cllaim 29 wherein said method of 
controllably decreasing said abundances of said protein 
comprises causing expression in a cell of said cell type of 
said one or more protean species as fusion proteins 
comprising said protein species and a degron, wherein said 
degron is controllable \to__increase the rate of degradation of 
said protein. 



31. 



The method of c£La 



controllably decreas 
cell of said cell t 
bind said protein. 



m\ 



19 wherein said method of 

indances comprises exposing a 



nrd at 



:o\ antibodies, wherein said antibodies 



32. The method of claim 1 ^wherein said plurality of discrete 
levels of perturbation tpr said protein is achieved by a 
method comprising exposing a cell of said cell type to 
varying levels of one or more drugs which directly and 
specifically inhibit said aqtivity levels of said protein. 



33. The method of claim 1 wherein said plurality of discrete 
levels of perturbation to said protein is achieved by a 
method comprising exposing \a pell of said cell type to 
varying levels of a dominant. Negative mutant protein species, 
wherein said dominant negative! mutant protein species is a 
protein inhibiting said activit^y of said protein. 
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34. The method of claim 1 wherein said diagnostic profile is 
from a cell of said cell type that has been treated with a 
drug, and sa^d protein is a target or suspected target of 
said drug. 
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35. A method pf identifying a cell of a cell type, that has 
one or more genetic mutations or polymorphisms that disrupt 
activity of a corresponding gene product, comprising 
determining a level of perturbation to said gene product at 
10 which the similarity is greatest between a diagnostic profile 
and a perturbation response profile extracted from 
perturbation response curves for said determined level of 
perturbation to said gene product, said diagnostic profile 
having been obtained ^by a method comprising measuring a first 

constituents in said cell, wherein said 
L se Curves are the products of a method 



15 plurality of cellu 
perturbation res 
comprising 

(i) provi 
gene proc.u 
2 0 perturba 

a second plural 
type cell of sa 
levels of p 



/t f oi 



m res 



sa: 
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rturbation response profiles of said 
i£i cell type , wherein said 

e profiles are obtained by measuring 
of cellular constituents in a wild 
cell type at a plurality of discrete 
urb&tion to said gene product, and 
(ii) interpolating said perturbation response profiles 
so that a perturbation response profile may be extracted 
over a range of levtels of perturbation to said gene 
product, wherein said interpolated response profiles 
comprise said perturbation response curves, 



30 wherein said determined level of perturbation to said 

gene product represents tha extent to which the activity of 
said gene product is disrupted, and wherein cells in which 
the determined gene product activity is disrupted are 
identified as having said g^Aetic mutations or polymorphisms. 
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36. The method ofc claim 35 wherein said cell type is from a 
human . I 

37. A method of identifying an individual suspected of 

5 having one or morel genetic mutations or polymorphisms that 
disrupt activity on a corresponding gene product, comprising 
identifying cells derived from the individual as having said 
genetic mutations or polymorphisms according to the method of 
claim 35 . \ 

0 \ 

38. The method of cllaim 37 wherein said individual is a 
human . 1 

39. The method of claim/36 or 38 wherein said gene is 

5 implicated in suscept^iH^lioy or resistance to a disease or 
disorder. / V J 

40. The method <bt czflaim si wn^rein said perturbation 
response profiles^are obtained /by a method comprising 

0 analyzing the expression profiles derived from individuals 
having said genetic mutAtipns or polymorphisms, and comparing 
said expression profile^to analogous expression profiles 
derived from wild type individuals. 

5 41. The method of claim B5 wherein the corresponding gene 
product is a protein. \ 

42. The method of claim 3a wherein the genetic mutations or 
polymorphisms are heterozygous mutations or polymorphisms. 

0 \ 

43. A method for measuring activity of a drug in vivo 
comprising determining an activity level of a protein in a 
cell treated with said drug according to a method comprising 
determining a level of perturbation to said protein at which 
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similarity is greatest between a diagnostic profile and a 
perturbation response; profile extracted from perturbation 
response curves for the determined level of perturbation to 
said protein, wherei 

(a) the diagnostic profile is obtained by a method 
comprising Measuring a first plurality of cellular 
constituent^ in the cell treated with said drug; 
and 

(b) the perturbation response curves are provided by a 
method comprising 

(i) providing perturbation response profiles of 
said protein for a cell, wherein said 
perturbation response profiles are obtained by 
a method! comprising measuring a second 
plurality of cellular constituents in a cell 
at a plur^yity of discrete levels of 

said protein, 
/said perturbation response 
perturbation response 
:racted over a range of 
frbation to said protein, 
wherein saiiK interpolated response profiles 
comprise sadid perturbation response curves, 
and wherein said determined! level of perturbation to said 
5 protein represents said protiein activity level in said, cell 
treated with said drug and s^id protein activity level is a 
measure of said drug activity 



(ii) 



perturbation t^ 
interp^ 
prof: 

prof/ile/ma^t be e^ 
leve 



of 



irti 



44. The method of claim 43 wherein said drug increases the 
0 activity of said protein. 



45. The method of claim 43 wherein said drug decreases the 
activity of said protein. 
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46. The method of 
response profiles 
affects of said drut 



are 



laim 43 wherein said perturbation 
calibrated to one or more clinical 



5 47. A method for determining the dose of one or more drugs 
to achieve a desiredl clinical effect in a patient comprising 
determining the doselof said one or more drugs so that 
similarity is greatest between a diagnostic profile and a 
perturbation response! prof ile associated with the desired 
10 clinical effect, wherein 

(a) the diagnostic profile is provided by a method 

comprising measuring a first plurality of cellular 
constituents lin one or more cells from said patient 
treated with said one or more drugs; and 
15 (b) the perturbatJLarr--response profile associated with 

the desired c/lanical effect is provided by a method 
comprising 

(i) prpvic^ing \a pl/urality of perturbation response 
pifotyies ot j^aid one or more drugs for one or 

2 0 mqre/ cell^Tof one or more patients, wherein 

said plurality of perturbation response 
profiles is\ obtained by a method comprising 
measuring a \second plurality of cellular 
constituents! in one or more cells at a 
25 plurality of \discrete levels of exposure to 

said one or more drugs, and 

(ii) calibrating said plurality of perturbation 
response profiles to clinical effects of the 
one or more clrutas 



30 



48. The method of claim 47 wherein said method of providing 
the perturbation response profile associated with the desired 
clinical effect further comprises, as step of interpolating 
said plurality of perturbation response profiles so that a 
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perturbation response\ prof ile may be extracted over a range 
of levels of perturbaoion to said protein. 

49, A method for determining a drug therapy to achieve a 

5 desired clinical effect \in a patient comprising determining 
the drug therapy so thatl similarity is greatest between a 
diagnostic profile and a \ perturbation response profile 
associated with the desirted clinical effect, wherein, 

(a) the diagnostic profile is provided by a method 

10 comprising measuring a first plurality of cellular 

constituents in one or more cells from said patient 
treated with said drug therapy; and 

(b) the perturbation response profile associated with 
the desired clinidal effect is provided by a method 

15 comprising \ 

(i) providijig'^a pdrtrc^lity of perturbation response 
profiles f 027 a\ plurality of drug therapies, 
wherein said plurality of perturbation 
response pfof>2fe«--is obtained by a method 

2 0 comprising measuring a second plurality of 

cellular const iim^nts in one or more cells for 
a plural i/ty o^orug therapies, and 

(ii) calibrating said\ plurality of perturbation 
response profiled to clinical effects of the 

25 plurality of drug\ therapies . 

50. The method of claim 49 wherein said method of providing 
the perturbation response profile associated with the desired 
clinical effect further comprises as step of interpolating 

30 said plurality of perturbation response profiles so that a 
perturbation response profile may be\extracted over a range 
of levels of perturbation to said proVein. 
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51. The method of alaim 49 wherein said plurality of drug 
therapies comprise dr^ig therapies wherein one or more drugs 
administered is varit 

52 . The method of claAm\^9 wherein said plurality of drug 
therapies comprise dritg tlaerapies wherein the dosage of one 
or more drugs administered* is varied. 



53 , A computer system for determining a level of protein 
activity comprising a processor and a memory coupled to said 
processor, said memory encoding one or more programs, said 
one or more programs causing said processor to perform, a 
method comprising determining a level of perturbation to said 
protein at which similarity is greatest between a diagnostic 
profile and a perturbation response profile extracted from 
perturbation response curves for said determined level of 
perturbation to said protein, said diagnostic profile having 
been obtained by a method comprising measuring a first 
plurality of cellular constituents in a cell of said cell 
type, said perturbation response curves being the products of 
a method comprising: 

(i) providing perturbation response profiles of said 
protein for said cell type, wherein said perturbation 
response profiles are obtained by measuring a second 
plurality of cellular constituents in a cell of said 
cell type at a plurality of discrete levels of 
perturbation to said protein, and 

(ii) interpolating said perturbation response profiles 
so that a perturbation response profile may be extracted 
over a range of levels of perturbation to said protein, 
wherein said interpolated response profiles comprise 
said perturbation response curves, 
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wherein said determined level of perturbation to said 
protein represents said protein activity level in said cell 
type . 



54. The computer system of claim 53 wherein determining the 
level of perturbation is achieved by a method comprising: 

(a) determining the value of an objective function of 
the difference between said diagnostic profile and the 
perturbation response profile extracted from said 
perturbation response curves for a level of perturbation 
to said protein; and 

(b) minimising said determined value of said objective 
function by varying the level of perturbation to said 
protein to determine a level of perturbation that 
minimizes said determined value of said objective 
function. \ 

55. The computer system of claim 53 wherein said diagnostic 
profiles and said perturbation response curves are made 
available in said memory. 

56. The computer system of claim 55 wherein said programs 
cause said processor to perform said step of interpolating 
said perturbation response profiles. 

57. The computer system of claim 54 wherein said objective 
function comprises a sum of the squares of differences of the 
diagnostic profile and the perturbation response profile 
extracted from said perturbation response curves. 

58. The computer sVstem of claim 54 wherein said objective 
function comprises t}%e negative of the correlation of the 
diagnostic profile anck the perturbation response profile 
extracted from said perturbation response curves. 

~ ^9 - ^2 12 21902.1 



59. The computer system of claim 54 wherein said minimizing 
comprises performing the Levenberg-Marquandt method. 

60. A kit for determining the level of activity of a protein 
in a cell type comprising a solid phase containing on its 
surface a plurality ®f nucleic acids of known, different 
sequences, each at a known location on said solid phase, each 
nucleic acid capable of hybridizing to an RNA species or cDNA 
species derived therefrom, said RNA species known to be 
increased or decreased in response to a perturbation to said 
protein in said cell typfe, said plurality substantially 
excluding nucleic acids capable of hybridizing to RNA species 
that are not increased or\decreased in response to said 
perturbation. \ 

61. A kit for determining nhe level of activity of a protein 
in a cell type comprising \ 

(a) a solid phase containing on its surface a plurality 
of nucleic acids of knowL — different sequences, each at 
a known location on said \soiid phase, each nucleic acid 
capable of hybridizing to Van RNA species or cDNA species 
derived therefrom, saidlRtfk species known to be 
increased or decreased in jte^ponse to a perturbation to 
said protein in said ceTr tvpe; and 

(b) perturbation response curves of said protein for 
said cell type, wherein said perturbation response 
curves are in electronic form\ wherein said perturbation 
response curves are the product of a method comprising: 

(i) providing perturbation response profiles of 
said protein for said cell Vype, wherein said 
perturbation response profiles are obtained by 
measuring a second plurality V>f cellular 
constituents in a cell of said\cell type at a 
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plurality of discrete levels of perturbation to 
said protlein; and 

(ii) interpolating said perturbation response 
profiles s© that a perturbation response profile 
may be extracted over a continuous range of levels 
of perturbanion to said protein 



10 



15 



20 



wherein said interpolated response profiles comprise 
said perturbation response curves. 

62. The kit of claim 60\which further comprises, in 
electronic or written forrn, perturbation response curves of 
said protein for said cell type, wherein said perturbation 
response curves are the product of a method comprising : 

(a) providing perturbation response profiles of said 
protein for said cell\vbype, wherein said perturbation 
response prof ilesaxgJ^btained by measuring a second 
plurality of cellular/ constituents in a cell of said 

discrete levels of 
>tein, and 

>r^urbation response profiles 
ionse profile may be extracted 
perturbation to said protein 



cell type at a plura" 
perturbation to said; 
(b) interpolating 
so that a perturbat: 
over a range of levj 



25 wherein said interpolated! response profiles comprise 

said perturbation response curves. 



63. The kit of claim 61 or 62 Wherein said perturbation 
response curves are in electronic! form, and wherein said kit 
3 0 further comprises expression profile analysis software on 
computer readable medium, said software capable of being 
encoded in a memory of a computer also having a processor, 
said encoded software causing said processor to perform a 
method comprising: 
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(a) receiving! a diagnostic profile of a cell of said 
cell type, said diagnostic profile having been obtained 
by a method comprising measuring abundances of RNA 
species or cDNA\ derived therefrom from said cell type. 

5 by a method comprising hybridizing said RNA or cDNA to 

said plurality cif nucleic acids on the surface of said 
solid phase in al cell of said cell type; 

(b) receiving said perturbation response curves; and 

(c) determining Ithe level of perturbation to said 

0 protein at which similarity is greatest between said 

diagnostic profile and the perturbation response profile 
extracted from said perturbation response curves, 

wherein said determined level of perturbation to said 
5 protein represents the level of protein activity. 

64. A database comprisiMg^ perturbation response curves for 
one or more proteins fvom /or/e or more cell types wherein said 
database is in electronicy- ^rorm ^ wherein said perturbation 
0 response curves for each/bf sa^id proteins for each of said 
cell types are the product! o^r a method comprising: 

(a) providing pe^p-tfpation response profiles of said 
protein for said cell \ type, wherein said perturbation 
response profiles are obtained by measuring a second 

5 plurality of cellular Constituents in a cell of said 

cell type at a plurality of discrete levels of 
perturbation to said prdtein, and 

(b) interpolating said perturbation response profiles 
so that a perturbation response profile may be extracted 

0 over a continuous range on levels of perturbation to 

said protein \ 

wherein said interpolated response profiles comprise 
said perturbation response curves A 
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65. A method of denermining a level of activity for each of 
one or more proteins! in a cell type, comprising determining a 
level of perturbation to each said protein at which 
similarity is greatest between a diagnostic profile and a 
combination of perturbation response profiles extracted from 
perturbation response curves for each said protein for each 
said determined level of perturbation, said diagnostic 
profile having been obtiained by a method comprising measuring 
a first plurality of cellular constituents in a cell of said 
cell type, wherein saidlperturbation response curves for each 
of said proteins are thd products of a method comprising 

(i) providing perturbation response profiles of said 
protein for said cel\l type, wherein said perturbation 
response profiles are obtained by measuring a second 
plurality of cellul^JLjconstituents in a cell of said 
cell type at a p^uraiitl^ of discrete levels of 
perturbation to said piot^i^^and 

(ii) interpolating saiii perturbation response profiles 
so that a perturbat iojA response profile may be extracted 
over a range of levj^gVof perturbation to said protein, 
wherein said interpolatied response profiles comprise 
said perturbation response curves 

wherein said determined level of perturbation to each 
said protein represents said activity level of each said 
protein in said cell type. \ 

66. A method of identifying a cell of a cell type, that has 
one or more genetic mutations or polymorphisms that disrupt 
activity of one or more corresponding gene products, 
comprising determining a level of perturbation to each said 
gene product at which the similarity \is greatest between a 
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diagnostic profile ^id a combination of perturbation response 
profiles extracted fnom perturbation response curves for each 
said gene product for\each said determined level of 
perturbation, said diagnostic profile having been obtained by 
5 a method comprising measuring a first plurality of cellular 
constituents in said cell, wherein said perturbation response 
curves for each said ger^e products are the products of a 
method comprising 
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(i) providing perturbation response profiles of 
said gene product for said cell type, wherein said 



perturbation r 
measuring a se 
constituents in 
at a plurality 
to said gene prtod 
(ii) interpolat 
profiles 

may be extracted ov 



nse 



profiles are obtained by 
lurality of cellular 
Id type cell of said cell type 
crete levels of perturbation 
and 

said perturbation response 
erturbation response profile 
a range of levels of 



perturbation to said\gene product, wherein said 
interpolated response\ prof iles comprise said 
perturbation response curves, 



wherein said determined level\ of perturbation to each 
25 said gene product represents the eAtent to which the activity 
of said gene product is disrupted, And wherein cells in which 
corresponding gene product activities are disrupted are 
identified as having genetic mutationip or polymorphisms in 
said genes . 
30 

67. A computer system for determining levels of protein 
activity comprising a processor and a memory coupled to said 
processor, said memory encoding one or more programs, said 
one or more programs causing said processor to perform a 
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method comprising determining a level of perturbation to each 
said protein at which similarity is greatest between a 
diagnostic profile and a combination of perturbation response 
profiles extracted from perturbation response curves for each 
said protein for each said determined level of perturbation, 
said diagnostic profile having been obtained by a method 
comprising measuring a first plurality of cellular 
constituents in a cell of said cell type, wherein said 
perturbation response curves for each of said proteins are 
the products of a method comprising 

(i) providing perturbation response profiles of said 
protein for said cell type, wherein said perturbation 
response profiles are obtained by measuring a second 
plurality of cellular constituents in a cell of said 
cell type at a plurality of discrete levels of 
perturbation to said protein, and 

(ii) interpolating said perturbation response profiles 
so that a perturbation response profile may be extracted 
over a range of levels of perturbation to said protein, 
wherein said interpolated response profiles comprise 
said perturbation response curves 

wherein said determined level of perturbation to each 
said protein represents said activity level of each said 
protein in said cell type. 

68. The computer sysytem of claim 67 wherein said determining 
the level of perturbation is achieved by a method comprising: 
(a) determining uhe value of an objective function of 
the difference between said diagnostic profile and the 
combination of the perturbation response profiles 
extracted from said jperturbation response curves for 
said level of perturbation to each said protein; and 
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(b) minimizing said determined value of said objective 
function by varyincj the level of perturbation to each 
said protein to det ermine the level of perturbation to 
each said protein that minimizes said determined value 
of said objective function. 
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